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< > 

1 5 10 15 20 25 

GPVCAEASDVYSPCMIASTPPAPF S 
GGACCTGTTTGTGCTGAAGCCTCAGATGTGTATAGCCCATGTATGATAGSZEAGCACTCCTCCTG 

2670 2700 Nhel 2730 



< PC > 

30 35 40 

DVTAVTFDLINGKIT 
GACGTTACAGCAGTAACTTTTGACTTAATCAACGGCAAAATAACT 

2760 



FIGURE 1 
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(A) 



STYSRNAVPNl*RGDLQVLAQKVARTLP 
CTAGCACTTATAGTAGAAATGCTGTTCCTAATTTGAGAGGAGATCTTCAA Grrr T G GCrC 

GTGAATATCATCTTTACGACAAGGATTAAACTCTCC TCTAGA AGTTCAAAACCGAGf A ITCCAACGA 

Bglll 



(B) 



15 10 15 < 

GPVCAEAS UVYSrCMlASTY?RNAVPN 
CGACCTGTTTGTGCTGAAGCCTCAGATGTCTATAGCCrATCTATCATA GCTAGC ACTTATAGTAGAAATGCTCTTC 

2670 2700 Nhel 



- > 20 25 

LRGDUQVLAQKVARTLPSTPPAPFS 
TTGAGAGG AGATCT TCAAGTTT T GGCrrCAA/iAGGTTGCTCGGACTCTT CCTAGC ACTCCTCCTGCTCCA T7 -' r ^ ^ 
Bglll xNhel 2730 



FIGURE 2 



3/21 



< -0B > 

11 136 

YSPCMIASTYSRNAVPNLRGDLQ V L A 
TATAGCCCATGTATGATAGCTAGCXCTTXTA<rrAGXXATCCTCTTCCTAATTTGACXCCXCATCTTCAA<^^ 
ATATCCGCTACATACTATCGATCCTCXATATCATCTTTACCACXACGATTAAACTCTCCTCTAGAACTTCAAAACCGA 
Nhel Bglll 



< PC --> 

160 20 30 

OKVARTLPSTP PAPFSDVTAVTFDLI 
CAAAACCTTCCTCCCACTCTTCCTAGCACTCCrCCTGCrCCATTTTCAGACGTTACACCAGTAACTT^ 
CTTTTCCAACCXCCCTCACAACCATCGTGAGGAGGACGAGGTAAAAGTCTGCAATGTCGTCATTGAAAACTGAATTAG 
xNhel 



FIGURE 3 



4/21 



15 20 25 30 35 . 

PCMIAST'PPAPFSDVTAVTFDLI 
rCATGTATGAT AGCTAGC ACTCCTCCTGCTCCATTTTCAGACGTTACAGCAGTAACTTTTGACTTAATC 
2700 Nhel 2730 * 2760 




Site-directed Mutagenesis 



15 20 . 25 30 35 

PCMIASTPPAPFSDVTAVTFDLI 
CCATGTATGATA GCTAGC ArTCCTCCTGCTCCATTTTC AGACGTC ACAGCAGTAACTTTTGACTTAATC 
2700 Nhel 2730 Aatll 2760 



FIGURE 4 
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(A) 



STDRPEGI EEEGGERDRDRSD 
CTAGCACTGACCGCCCTGAGGGCATCGAGGAAGAGGGCGGTGAGCGCGATCCTGATCGTTCGGACGT 
GTGACTGGCGGGACTCCCGTAGCTCCTTCTCCCGCCACTCGCfiCIACEACTAGCAAGCC 

Pvul 



(B) 



15 10 15 < 

GPVCAEASD VYSPCMIASTDRPEGI E 
GGACCTGTTTGTGCTGAAGCCTCAGATGTGTATAGCCCATGTATGATACCniSCACTGACCGCCCTGAGGGCATCGAG 
26*70 2700 Nhel 



- > 30 35 

EEGGERDRDRSDVTAV T F D L I 
GAAGAGGGCGGTGAGCG CGATCG TGATCGTTCG GACGTC ACAGCAGTAACTTTTGACTTAATC 
rvul Aatll 2760 



FIGURE 5 
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(A) 



STPATGIDNHREAKLD 
CTAGCACTCCTGCTACTGGAATCGATAATCATAGAGAAGCTAAATTGGACGT 
GTGAGGACGATGACCTlAfiCEATTAGTATCTCTTCGATTTAACC 
Clal 



(B) 



15 10 15 <-- 

GPVCAEASDVYSPCMI ASTPATGIDN 
GGACCTGTTTGTGCTGAAGCCTCAGAI'GI-GTATAGCCCAI-GTATGATAGCIAGCACTCCTGCTACTGG AATCGAT AAT 
2670 2700 Nhel clal 



--> 30 35 

HREAKLDVTAVTFDL I 
CATAGAGAAGCTAAATTG GACGTC ACAGCAGTAACTTTT(;ArTTAATC 
Aatll 2760 



FIGURES 
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< > 

11 140 

YS PCM 1 A.STVPNI.RGDLQVLA 
TATAGCCCATGTATG ATAGCTACCA C JG I TCCTAATTTCXCXCCACAT l.t ' i ' CA A C r r r' i CCCT 

Nhel Bglll 



< (^c > 

160 30 
QKVARTLPDVTAVTFDLI 
CAAAACCTTGCTCCGACTCTTCCTCACCTCACAGCAGTAACTTTTGACTTAATC 
CTTTTCCAACGACCCTCACAACCAC-I-nCAGTGTCGTrATTGAAAACTGAATTAG 

Aatll 



FIGURE? 
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20 25 
S T P P A P F a D 

CTAGCXCTCCTCCTCCT CCXTTTTCAGACCT 

GTGACGAGGACGA GCTAXAXCTC 



141 

VPNLRGDLQVLAQKVARTL 
GTTCCTAATTTGAGAGGAGATCTTCAAGTTTTGGCTCAAAAGGTTGCTCGGACTCTT 
CAAGGATTAAACTCTCCTCTAGAAGTTCAAAACCGAGTTTTCCAACGAGCCTGAGAA 



FMDV-V 



85 98 
K O .A T G I D N n R E A K L 
AAAGATGCTACTGGAATCGATAATCATAGAGAAGCAAAATTG 
TTTCTACGATGACCTTAGCTATTAG7ATCTCTTCGTTTTAAC 



HRV-II 



731 752 
PRGPDRPEGIEEEGGERDRDRS 
CCTAGAGGACCAGACAGACCTr»AAr;c;AATAC;AAGAGGA/\GGTGGAGAACGCGATCGAGATAGATCA 
GGATCTCCTGGTCTGTCTGGACTTCC"ATC1TCTCCTTCCACCTCTTGCGCTAGCTCTATCTAGT 



HIV-III 



FIGURE 8 



% Neutralization 
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FIGURE 9 



10/21 




14 



C 



CPMV 

A domain 



COOH 



c 



NH 



oA' oA" 



PA 



10 



oO 



CPMV 

E C domain 



14 ^ otB 



GCA 



C domain B 



C I I D 

5 y W 30 



CPMV 

0 domain 



c 



B dorrwin | 



IB M oB 




BPMV 

domain 




Figure 10 
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Figure 10 



12/21 




Figure 10 
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Figure 11 
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(a) Sequence of SBMV Coat Protein Spanning The Potential Insertion Site With Introduced Base 
Changes and New Restriction Sites: (sequence starts at nt 3955) 

ME GGSSKTAVNTG 
ATGGAAGGAGGATCATCTAAGACTGCTGTGAACACTGGG 

GGATCC GTTAAC 
BamH I Hpa I 



(b) Series of Sequences to be Inserted Between the Restriction Sites to insert the MUC1(16) 
Epitope at Various Locations 



GVTSAPDTRPAPGSTA 
GGTGTTACTTCTGCTCCTGATACTAGACCTGCTCCTGGTTCTACTGCT 
CCACAATGAAGACGACCACTATGATCTGGACGAGGACCAAGATGACGA 




GATCC TCTAAGACTGCTGTT 
G AGATTCTGACGACAA 



GATCCTCT 
GAGA 

GATCCTCTAAG 
GAGATTC 

GATCCTCTAAGACT 
GAGATTCTGA 



AAGACTGCTGTT 
TTCTGACGACAA 

ACTGCTGTT 
TGACGACAA 

GCTGTT 
CGACAA 



GATCCTCTAAGACTGCT 
GAGATTCTGACGA 



GTT 
CAA 



Figure 12 
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LTSV : NI-; — YAPARLTIAA-ANSSINIASVGTLYATYEVEL 
SBMV : NIGNILVPARLVIAMEGGSSKTAVNTGRLYASYTIRL 
SMV : NIATDLVPARLVIALLDGSSSTAVAAGRIYASYTIQM 

#######=======############## 

PH loop (3l 
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Figure 13 



(a) Sequence of LTSV Coat Protein Spanning The Potential Insertion Site With Introduced Base 
Changes and New Restriction Sites: (sequence starts at nt 3954) 

lAAANSS INIASVGTLY 
ATAGCCGCAGCTAACAGCTCCATAAACATAGCTAGTGTGGGTACTCTTTAT 

CTGCAG GGTACC 
Pst\ Kpn\ 



(b) Series of Sequences to be Inserted Between the Restriction Sites to Insert the MUC1(16) 
Epitope at Various Locations. 

GVTSAPDTRP APGSTA 
GGTGTTACTTCTGCTCCTGATACTAGACCTGCTCCTGGTTCTACTGCT 
CCACAATGAAGACGACCACTATGATCTGGACGAGGACCAAGATGACGA 



GCTAACAGC 
ACGTCGATTGTCG 

GCTAACAGCTCC 
ACGTCGATTGTCGAGG 

GCTAACAGCTCCATA 
ACGTCGATTGTCGAGGTAT 

GCTAACAGCTCCATAAAC 
ACGTCGATTGTCGAGGTATTTG 

GCTAACAGCTCCATAAACATA 
ACGTCGATTGTCGAGGTATTTGTAT 

GCTAACAGCTCCATAAACATAGCT 
ACGTCGATTGTCGAGGTATTTGTATCGA 



TCCATAAACATAGCTAGTGTGGGTAC 
AGGTATTTGTATCGATCACACC 

ATAAACATAGCTAGTGTGGGTAC 
TATTTGTATCGATCACACC 

AACATAGCTAGTGTGGGTAC 
TTGTATCGATCACACC 

ATAGCTAGTGTGGGTAC 
TATCGATCACACC 

GCTAGTGTGGGTAC 
CGATCACACC 

AGTGTGGGTAC 
TCACACC 
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Figure 14 

Lipman-Pearson alignment of RCNMV and TBSV coat protein sequences. 



Lipman-Pearson Protein Alignment 

Ktupie: 2; Gap Penalty: 4; Gap Length Penalty: 1 2 

Seq1(1>389) Seq2(1>340) Similarity Gap Gap Consensus 

tbsvtbs.PRO rcnmvdia.PRO Index Number Length Length 

(64>387) (8>338) 26^9 4 7 331_ 

^70 . >r80 ^90 >r100 ^rllO ^120 

KKQQM [NHVGGTGGA IMAPVAVTRQLVGSKPKFTGRTSGSVTVTHREYLSQVNNSTGFQV 

K . :Q . : . . T . : : . VA : . . . : . : H : : V . S . . :•. 

KSKGRSGPRNRTPNTSVKTVA [PFAKTQ [ I KTVNPPPKPARG [ LHTQLVMSV VGSVQMRT 
''^lO "^20 -^30 ^50 ^60 

,rl30 ^140. fl50 fl60 .rl70 ^180 ' 

NGGI VGNLLQLNPLNGTLFSWLPA I ASNFOQYTFNSVVLHYVPLCSTTEVGRVA [ YFDKD 
N.G .: ::LNP N : LF : L: A:N:D Y ::.:.L:YVPL :. : GRVA: .D D 
NNGKSNGRFRLNPSNPALFPTLAYEAANYDMYRLKKLTLRYVPLVTVQNSGRVAM (WOPO 
-•^yo "^80 *-90 ^]00 ^110 ^^120 

^190 ^200 r2\0 r220 f230 ^2^■0 

SEDPEPADRVELANYSVLKETAPWAEAMLRVPTDK IKRFCDOSSTSDHKLiOLGQLGIAT 
S:0: .P. .R E: : . YS . TA . . . L :P:D: RF . 0 : : T D:KL:D:GQL :.T 
SGDSAPQSRQEISAYSRSVSTAVYEKCSLTIPADNQWRFVAONTTVDRKLVOFGQLLFVT 
>130 -^l^O *-150 "^160 ^170 ^180 

^250 *-260 ^270 r280 ^290 f300 

YGGAGTNAVGD IF ISYSVTLYFPQPTNTLLSTRRLDLAGALVTASGPGYLLVSR TAT 

.:G::. . . GO I F : . . . V . : PQPT.::: . :DL:G:L.: .GP:YL: : T:: 
•HSGSOG lETGD [FLDCEVEFKGPQPTASI VQKTV IDLGGTLTSFEGPSYLMPPOAF ! TSS 
^190 "^200 -^210 '^220- ^^230 -^240 

•f3\0 ^320 r330 ^310 ^350 

VLTMTFRATGTFV [ SGTYRCLTATTLGLAG- -GVNVNS I T WON [ G - TDSAFF I NC TVSN 
: . : . :GT: : : : . C T: . : : . : :G . : : : : • : : • - .S F. : . . V : 
SFGLFVOVAGTYLLTLVVTCSTTGSVTVGGNSTLVGDGRAAYGSSNY [ AS i VFTSSGVLS 
^250 ^260 ^270 '*^280 ^290 " ^^300 

,r360 >r370 ,r380 

LPSVVTFT-STG (TSATVHCVRATRQNDVSL 
.:VF:S:G::.. :: R.:N. L 
TTPSVQFSGSSGVSRVQMN ICRCKGGNTF IL 
^310 ^320 ^330 
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Figure 15 
Beta plot - Chou-Fasman 
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Figure 16 

220 230 240 

AA I ASIVQKYVIDLGGTLTSFEGPSYLMPP 

PHD sec I HHHHHEEEE EEEE EEEEE 

Rel sec 1145432244525515625586487624 

detail : 

prH sec | 466655321111100000000000000 

prE sec 1101123456632246752212688753 

prL sec 1 422221112246642237787311246 

subset : SUB sec j . .H E • LL . EE . LLLL . EEE . . 



Abbreviations : 

AA : amino acid sequence 
H : helix 

E : extended (sheet) 
blank : other (loop) 

PHD : Profile network prediction HeiDelberg 
Rel : Reliability index of prediction (0-9) 
prH : probability for assigning helix 
prE : probability for assigning strand 
prL : probability for assigning loop 

SUB : a subset of the prediction, for ail residues with an average expected accuracy of 
>82% 
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Figure 17 

(a) Sequence of RCNMV Coat Protein Spanning The Potential Insertion Site With Introduced Base 
Changes and New Restriction Sites: (sequence starts at nt 3070) 

SIVQKTVIDLGGTLTSF 
AGCATCGTACAGAAAACTGTAATTGATCTCGGTGGGACACTCACTTCTTTC 

GTGCAC GTTAAC 
ApaLl Hpal 



(b) Series of Sequences to be Inserted Between the Restriction Sites to Insert the MUC1(16) 
Epitope at Various Locations 

GVT SAPD TRPAPGSTA 
GGTGTTACTTCTGCTCCTGATACTAGACCTGCTCCTGGTTCTACTGCT 
CCACAATGAAGACGACCACTATGATCTGGACGAGGACCAAGATGACGA 



GAAAACTGTA 
ACGTCTTTTGACAT 



ATTGATCTCGGTGGGACGTT 
TAACTAGAGCCACCCTGCAA 



GAAAACTGTAATT 
ACGTCTTTTGACATTAA 



GATCTCGGTGGGACGTT 
CTAGAGCCACCCTGCAA 



GAAAACTGTAATTGAT 
ACGTCTTTTGACATTAACTA 



CTCGGTGGGACGTT 
GAGCCACCCTGCAA 



GAAAACTGTAATTGATCTC 
ACGTCTTTTGACATTAACTAGAG 



GGTGGGACGTT 
CCACCCTGCAA 



GAAAACTGTAATTGATCTCGGT 
ACGTCTTTTGACATTAACTAGAGCCA 



GGGACGTT 
CCCTGCAA 



GAAAACTGTAATTGATCTCGGTGGG ACGTT 
ACGTCTTTTGACATTAACTAGAGCCACCC TGCAA 
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